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A (Very) Brief Introduction/Reminder about 
COMET Tool Design & Features



The Perfect GHG Mitigation DSS Tool

Click Here
For Your

Carbon Footprint



ÅProvide a means for non-GHG 
specialists (farmers, consultants, 
USDA field staff, etc.) to easily 
estimate farm-scale full GHG 
emissionsand to explore alternative 
management and land use strategies.

ÅEmploy state-of-the-art 
methods/models based on USDA 
Guidelines and consistent with US 
national GHG inventory

ÅFurther development of previous 
COMET-VR and COMET2.0 tools.

ÅFree access on the internet

Aim of COMET-FarmTM



COMET-Farm System for Farm-Level GHG Accounting



COMET-Farm System for Farm-Level GHG Accounting



COMET-Farm System for Farm-Level GHG Accounting



Screening tool to provide 
a rapid estimate of 
potential GHG 
reductions with 
implementation of NRCS 
Conservation Practices
ÅProvides empirical-based 

estimates for broad climate 
regions

Å Intended as a complement 
ǘƻΣ ŀƴŘ ΨŜŀǎȅ ŜƴǘǊȅΩ ǘƻ Ŧǳƭƭ 
COMET-Farm Tool

COMET-PlannerTM



Baseline Scenario
(Business as Usual)

Tillage
Reduction

Improved
Fertilizer 

Management

Add 
Cover Crops

Compare GHG
Benefits on 
the Same

Balance Sheet

COMET-FarmTM

COMET-PlannerTM

Business as Usual
Conservation

Practice

Practice
Benefit=

Tools for Conservation Scenario Analysis

Conservation
Practices

Å Entity level
Å User-specific
Å Dynamic & 

Empirical Models 
όά¢ƛŜǊ оέύ

Å Synergisms of 
Multiple Practices

Å Reduced 
Uncertainty

Å More Data Entry

Å Multi -State Level
Å EmpericalModels
Å Higher Uncertainty
Å 3-Click Tool



DSS Tools in GHG Mitigation Projects ςAn Exercise



GHG Mitigation Project Model ςCost Barriers?
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GHG Mitigation Project Model ςRoles for Tools?
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GHG Mitigation Project Model ςDSS Feature Barriers?
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How Can DSS Tools Help Reduce Project Costs?



What is the Preferred Spatial Scale?

(+) Reduced Uncertainty
(+) Greater Accuracy

Higher Uncertainty (-)
Lesser Accuracy (-)

Site-
Specific

Regional
Aggregation

(-) Greater Time Commitment
(-) Greater Data Entry Burden

Rapid Assessment (+)
More User Buy-In (+)

(Verify the
GHG 

Reduction)

(Verify the
Conservation

Practice)



Data Management Features?

ÅAggregator-ōŀǎŜŘ όάtǊƻƧŜŎǘ-.ŀǎŜŘέύ 5ŀǘŀ 9ƴǘǊȅ ŀƴŘ !ǳǘƘŜƴǘƛŎŀǘƛƻƴ

ÅRepository/Archive for Documents/Images/Documentation
ÅProject-level

ÅSite/Field/Producer-level

ÅRemotely-Sensed Data: Can tools help quickly fulfill needs?
ÅCropscape/Crop Data Layer (CDL)?

ÅNAIP?

ÅOther Remotely-Sensed Imagery-Derived Products?

ÅSentinel/QuickbirdPortal?  Others?



Reporting Issues?

ÅCustomize date of conservation transition, and land use/mgmt. 
baseline.

ÅάCǊŜŜȊŜέ ŀ ōŀǎŜƭƛƴŜ ŘŀǘŜ ƻŦ ƭŀƴŘ ǳǎŜ ŎƘŀƴƎŜΚ

ÅProject Performance vs Scenario Analysis:  Ex Post vs Ex Ante Reporting?

ÅOther features?

ÅAre viewable & printable maps important?



The Science is Evolving ςDSS Tools Keeping Pace?

ÅMethods Improve Over Time

ÅNew Protocols Emerge

ÅNew Regulatory Programs or Market Initiatives

ÅHow Often Should Methods be Updated?

ÅCompute Risk Ratings

ÅCompute/Assess Permanence Buffers



Thank You
Mark Easter, Keith Paustian, Amy Swan and Kevin Brown

Mark.Easter@colostate.edu
(970) 491-1098

www.comet-farm.com www.comet-planner.com

mailto:Mark.Easter@colostate.edu
http://www.comet-farm.com/
http://www.comet-planner.com/


Project Database
Project 

Developer 
Interface

Project data 
access/editing

Batch data entry
Å Project practice scenarios
Å Spatial data uploading (shape files)

Aggregate Project Reporting

COMET-Farm
models & databases

Land-owner 
GUI

ΨhǿƴŜǊΩ Řŀǘŀ ŜƴǘǊȅ

ΨhǿƴŜǊΩ ǊŜǎǳƭǘǎ ǊŜǾƛŜǿ

COMET-Farm web-service

Upload landowner 
practice data

Batch
computations

COMET-FarmTM tool

I/O scripting

Fig. 1 ςCarbon Farm Project Development System



Who Collects and Enters the Data?

Crowd-Sourced?

Others?

Aggregators?

NRCS/RCD/State Office Staff?Remotely-Sensed Data?

Regional Averages?

Decision
Support
Systems

Producers?



Features Discussion: Issues In Development



Issues In Development

ÅData entry requirements

ÅCapacity for large, aggregated projects

ÅUncertainty reporting still in development

ÅProtocol gaps

ÅInterfactionwith other farm/ranch/woodlot management software
ÅNRCS tools, FSA GIS field descriptions

ÅPrecision Agriculture (Trimble, John Deere, others)



Issues In Development

ÅGaps in Crops, Practices
ÅSpecialty Crops:  
ÅCONUS coverage:  COMET-Farm currently covers about 85% of U.S. Agricultural crops

ÅCalifornia Coverage:
ÅCurrent tool allows coverage of about half the land area of crops in California.

ÅUpon completion, CDFA project should extend coverage to ~75% of land area of crops in California.

ÅOther crops in other regions?
ÅTree nuts and fruits, grapes in other regions

ÅTillage Specifics beyond Tillage Classes
ÅAre tillage classes sufficient?

ÅExtend linkage to tillage systems described in RUSLE2?



Recent and Planned Tool Improvements



COMET Tool Improvements in 2015

ÅCOMET-FarmTM

ÅAlignment with USDA Entity-Level Methods Document

ÅExample Demonstration Projects added for all Modules

ÅPDF File Tutorials, Streaming Webinars Available on youtube

ÅProcessing tomatoes, bioenergy crops & cover crops added

ÅStreamlined data entry for rice production

ÅAgroforestry models updated to latest FIA models, projections extend to 50 years

ÅGraphical Reports now available

ÅCOMET-PlannerTM

ÅAdditional Detail added on practices for N Management, Organic Matter Additions



Adding California Specialty Crops to COMET-FarmTM
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California Specialty Crops in COMET-FarmTM

Crops List:

Broccoli CauliflowerLettuceProcessing 
Tomatoes

Strawberries

Almonds Walnuts Pistachios Grapes Citrus Peaches/
Nectaries

Prunes/
Plums

We will improve the improve the COMET-FarmTM GUI and 
management options based on these cropping systems.



California Specialty Crops in COMET-FarmTM

ÅGoals for Crop Addition Timeline
ÅGrapes and Almonds:   Winter/Spring, 2016

ÅLettuce, Cole Crops, Processing  Tomato Model Improvements: Spring/Summer, 2016

ÅWalnuts, Stone Fruits:  Summer/Fall, 2016

ÅCitrus and Pistachios:  Fall, 2016 to Winter, 2017

ÅUpdate USDA Methods Document
ÅWinter, 2016 through Winter, 2017



California Specialty Crops in COMET-FarmTM

ÅWe will be preparing an Update/Addendum to the 
USDA Methods Document.

ÅUSDA OCE ςClimate Change Program Office (Marci 
Baranski) is the Point of Contact.

ÅUpdate the Existing Literature Review of Methods and 
Applicable Data on Carbon Sequestration and GHG 
Emissions.

ÅAssess Existing Methods.

ÅRecommend Potential Updates, Changes and 
Improvements.



Rapid Data Entry in COMET-FarmTM

¦ǎŜǊǎ 5ǊŀƎ Ψb 5ǊƻǇ ǘƻ ōǳƛƭŘ ŎǊƻǇ Ǌƻǘŀǘƛƻƴǎ

Management Details (plant & harvest dates, fertilizer)

from State Averages


